Summary. The relationship between the nature of in vitro digestion products and protein quality evaluation in rats was established. Eleven protein sources of animal and vegetable origin and of various purities were digested by pepsin then by pancreatin in a dialysis bag of 1 000 molecular weight cutoff. Animal proteins were generally better digested in vitro than vegetable proteins. Amino acid release partly reflected enzyme specificity and varied depending on the nature of the protein. Essential amino acids were generally released rapidly at the expense of non-essential amino acids. The composition of protein hydrolysis products was thus markedly different from that of the protein before digestion. Digestibility determination in rats showed much less variation between proteins than the in vitro method ; the two digestibility measurements did not correlate. However, by using stepwise multiple regression analysis, the amino acid composition of in vitro digestion products was found to correlate with the protein efficiency ratio (PER) more accurately than protein composition (R' = 0.981 and 0.934, respectively). A regression analysis with net protein ratio (NPR) gave lower R Z coefficients than with PER (0.941 and 0.921, respectively). When regression equations were employed to predict the PER and digestion products were used instead of protein composition, an improvement was seen for almost all the test proteins, especially beef, rapeseed and wheat gluten. Better evaluation of protein quality by the use of protein digestion products demonstrates the possible impact of amino acid availability on protein quality.
Introduction.
The nutritional quality of a protein is primarily related to its amino acid composition. However, amino acid availability is also a key factor of protein quality. Availability depends on the process of digestion, which may be affected by many factors such as the characteristics of the protein itself (Silano, 1976 ; Stahmann and Woldegiorgis, 1975) , the presence of anti-nutritional factors (Green and Nasset, 1983 ; Liu, Means and Feeney, 19711, or (Stahmann and Woldegiorgis, 1975 ; Sheffner, Eckfeldt and Spector, 1956 ; Buchanan, 1969) . The major limitations of these methods are the lack of a suitable way of separating the digestion products from the digesta and, eventually, their incapacity to reproduce in vivo digestion.
Gauthier et al. (1982) developed an in vitro digestion method based on the original approach of Mauron et al. (1955) which considerably reduced the abovementioned drawbacks. It consisted of pepsin digestion of the protein followed by enzymatic hydrolysis with pancreatin. The latter step was carried out in a highly selective dialysis bag with a 1 000 molecular weight cutoff for the simultaneous selection and removal of digestion products by a circulating dialysis buffer. The design and flow parameters of the digestion apparatus were modified and a « digestion cell » with a high analytical capacity and better accuracy and reproducibility was developed (Savoie and Gauthier, 19861 . The enzymatic parameters of the method were reevaluated and adjusted (Gauthier, Vachon and Savoie, 1986 (Sarwar et al., 1983) . On the other hand, the fact that amino acids of both the protein sources and their digestion products were analysed using the same method minimized the possibility of bias in comparing the capacity of both amino acid profiles to predict protein quality.
ln vitro protein digestion. &horbar; These amino acids were those retained by the computer as being the discriminant ones by a stepwise procedure. Table 7 gives the PER-calculated values with C o and C d and the difference from the corrected PER. Positive and negative differences were observed, depending on the protein source. Absolute differences of 0.3 or more were obtained for beef, rapeseed protein and wheat gluten when C o was used. A better calculation of PER was achieved with C d since the differences did not exceed 0.09 and were generally lower than 0.05 ; the differences between measured-and calculated-PER values for the three proteins mentioned above, i.e. beef, rapeseed and wheat gluten, were then only 0.01, 0 and 0.07, respectively.
Discussion.
Test proteins were enzymatically digested in vitro in order to establish a relationship between the nature of in vitro digestion products and protein quality evaluated in vivo. The animal proteins generally showed better digestibilities than the vegetable proteins both in vitro and in vivo. One explanation is that the former contain more essential amino acids that are generally the specific targets of digestive enzymes (Fruton, 1971 ; Gray and Cooper, 1971) . However, vegetable proteins contain more arginine, which could have obscured the above difference in digestibility between animal and vegetable proteins. For instance, peanut meal that had by far the highest arginine content was the most highly digested vegetable protein in vitro.
The non-protein components of a foodstuff are known to interfere with protein digestion (Silano, 1976 (Vachon et al., 1983) . The measurement of these parameters after a shorter digestion time provided a better discrimination of the proteins, even if it probably increased the variability of the in vitro measurements.
Raw egg protein was not well digested in vitro, probably due to the active enzyme inhibitors present in eggs (Liu et al., 1971) and normally inactivated by heat (Silano, 1976 (1982, 1983 
